Protein and surface effects on monocyte and macrophage adhesion, maturation, and survival.
Cell adhesion and maturation can be affected by the protein adsorption profile on the surface of an implanted biomaterial. In this study we have investigated how surface chemistry and adsorbed proteins can modulate monocyte and macrophage adhesion, IL-13-induced foreign-body giant cell formation, and apoptosis in vitro. Compared to a dimethylsilane-modified surface (DM), a surface modified with RGD peptides had no effect on adhesion density, foreign-body giant cell (FBGC) formation, or apoptosis in nondepleted serum conditions. The depletion of specific adhesive proteins affected adhesion, FBGC formation, and apo- ptosis. While the depletion of fibronectin and vitronectin had no overall effect compared to nondepleted serum conditions, the depletion of IgG from serum caused a significant decrease in initial adherent cell density [1000 +/- 200 compared to 2460 +/- 590 (p = 0.02)], a significant decrease in FBGC formation [2% compared to 17% (p = 0.02)], and a significant increase in the level of apoptosis [57% compared to 32% (p = 0.01)] on DM. The lowered initial adherent cell density on DM was not observed on the RGD surface, indicating that the RGD surface promotes increased initial adhesion. However, the RGD surface does not affect FBGC formation (i.e., macrophage fusion) or levels of apoptosis, which remained comparable to those on the DM surfaces at days 7 and 10.